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Mociern  iriHorieMai.;:. cs  haa  beon   replacing  traditional 
niatheaiatics  in  the  ourrlculunis  of  many  schools  during  the 
dsc&do  of   the.    sixties.   Being  a  rather  significant  change, 
the  nev;  mathematics;  prcgrains  have  ccuaed  many  quest  ions 
to  be  raised.   Thei'e  has  oeon  scne  concern  about  grad- 
uatiri.g  students  of  raodern  mathematics  v;ho  are  devoid  of 
coriiputational  skilJ.s.   This  concern  has  been  raised  about 
r.iodern  mathematics  p}/ograir;3  by  parents,  teachers,  adrr.in- 
j.strators,  8.nd  some  of  the  eai'ly  leaders  connected  'u'lth 
modern  matlvematlcs  programs.   In  fact;  Ecberirian  stated, 
"V^e  arc  iii   danger  of  raising  a  generation  of  kids  v/}io  can 
not  do  co;r;putaticn.ul  arithraetic.'*^ 

In  addition,  tlio  writers  of  modern  textbooks  in 
mathcciiatics  hsvo   spent  mu.oh  time  and  effort  on  vocabulary 
and  language.   'The  modern  textbooks  contain  an  increased 
amount  of  reading  coupled  with  a  mere  sophisticated  lan- 
guage «   These  t'-vo  facr.ors  have  caused  reading  difficulties 
for  many  students  at  all  grade  levels  in  the  public 
schools . 


•^'■Ia>:  Bsberman,  "-J'he  Trials  of  ilev/  IJath,"  Time, 
85:oS,  Januai'v  22,  196d. 


Backcround 

The  v/riter  vras    toachlnfr  in  one  of  ohc  junior  high 
schools  ia  the  Wichitn  public  Sc'iool  GyS'>en  -vhen  the 
change  to  a  modern  nathem-iticE  textbook  was  r.iad3 .   After 
havino;  usod  the  Laldlav;  laodori.  li5:iihejAati.cs  Series  for  the 
past  four  jec.ps,    the  va-iter  and  several,  colleagues  noted 
that  this  series  stressed  ro'idin^^  to  a  greater  extent 
than  had  traditional  textbooks.   V/ith  increased  emphasis 
on  roadir.i^,  it  was  apparent  that  readi:ig  problems  unique 
to  rnathenatios  v/culd  ar;ise» 

The  expected  dirricu.lties  soon  becaruo  apparent. 
As  the  students  pro;^a''3ssed  through  the  textbooks,  they 
frequently  fail:-d  to  see  clie  concepts  due  to  dLvtailcd 
p r  1  i'l t c d  e X p  1  a n  j. t  i. o ris  .   A s  t  i m e  p a s  s  e d ,  5. t  v; a s  the  i ' e a d i ng 
in  the  textbooks  that  caused  the  difficulty,  not  the 
mathematical  concepts.   In  fact,'  niany  teachers  v.-ere 
forced  to  read  the  textbook  to  the  students  because  the 
stud'ints  could  not  coriprehond  the  reading  material*  -This 
situation  occurred  in  grades  seven,  eight,  and  nine. 

In  addition,  the  need  for  special  reading  skills 
unique  to  uiatiieaatics  became  all  too  apparent,   Reading 
alvvay?,  has  been  necessary  to  understand  matheraatics ,  but 
as  Aaron~  has  stated,  there  are  certain  specialised 


-^r,  ii,  Aaron,  "Heading  in  i.Iat hematics,"  o'"ournal 
of  Reading ,  6  : 3  3 1  --  9  5  ,  I  lay ,  1 9  G  5  , 


readin--:   skills   and   undersraadiurs   that   are    the  r-oocon- 
sibility   of   th'>   niathetriatics    teaoho!:-.      He   suf^gestfhd    the 
follcv.-in£;:       (i)    developln.3   "^he   niathcniatical  vooajulary, 
(2)    doveloplnc';   the   nuoessary  background   to   understand   new 
concepts,    (3)    developing:   the   ability  to   select   appropriate 
techniques   for  reading  mafchernacics   materials,    (4)    develop- 
ing  proriciency    in  the    special   reading   tasks    in  nath- 
e:';iatic.-3,    (5)    developing   skill    in   interpreting  Kather.ianlcal 
sycibcls   and   abbreviations,    and    (6)    helping   the   excellent 
as   v;ell   as    the    poor   readers    in  niatheraat  ics . 


Stater.ient    of   Problern. 

The    problem   of   ttiis    study  7;a3    to   determine   the 
effect   of  reading   on  successful   uiathoinat  ics    achieveffient . 
To   study  this   problem,    the   follov;ing   specific  questions 
v;ere   asked  : 

1,  IVas    there   any  relationsb.ip  betv/een  nathefnatics 
and   reading   scores    as    indicated   on  the  PREP  test? 

2.  What   \7as    the    nature    of    the  relatlcnshio   ar.ong 
the   following   factors: 

a)  teacher   grades    in  mathematics    and   the    PREP 
mathemabics    score? 

b)  teacher   grades    in   mathematics    and   the   PREP 
reading   score? 

c)  teaj/ner  grades    in  matiiematics    and   the   PREP 
composite   t'core? 


core? 


3,   Was  there  any  interaction  anion.:;^  those  factors: 

a)  sex  ci  the  student  and  PRE?  matheinatics 

b)  sex  of  the  student  and  PRE?  reading  score? 

c)  sex  of  the  student  and  PREP  coir.pos it e 


score 


4,   Was  there  any  interaction  arr.ons  the  reading, 
mathematics,  and  composite  scores? 

Limitations  o_f  Study 

This  study  involved  only  one  junior  high  school 
in  the  V/lchita  public  schools  v;hich  made  the  study  very 
localized. 

Within  the  framework  of  this  limitation,  other 
factors  imposed  limitations  as  v/oll.   The  constituents  of 
the  school  district  v/ore  of  the  lower-middle  socio- 
economic class.   In  many  cases  the  home  offered  very 
little  encoLiragement  for  the  students.   Thus,  the  popula- 
tion for  this  study  was  sorr.'^^'.vhat  unique. 

Since  the  study  :ii\.s  conducted  only  at  the  ninth 
grade  level,  the  results  of  c^^e  study  will  apply  to  the 
one  Fi'ade  level,  not  the  entiio  school. 

Finally,  the  tost  which  v."as  used  placed  limita- 
tivtins  on  the  sb'j.dy.   The  mathematics  students  had  com- 
pleted three  years  of  modern  matheuiatics  instruction. 
The  test  used  include-l  auestions  of  a  miore  ti-adibionai 


« 
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nature.   Therefore,  students  v;ere  unable  to  answer  setae 

of  the  test  items  due  to  differences  in  terminology  and 

background. 

Definitions  of  Terms 

Iviode-nn  faathetnatics  prop:ratns  .   ?.Iodern  aiathematics 

progra.-ns  are  those  that  have  evolved  in  bhe  past  ten  years 

as  a  result  of  such  ?;roups  as  the  Scliool  Llatheniatlcs  Study 

Group,  the  University  of  Illinois  Conniittee  on  School 

Mather^atics,  Maryland  Study,  NCTM,  and  the  Comnission  on 

MathePiatlcs  of  the  CESB» 

Achieveinent  test.   An  achievonient  test  measures 

the  amount  a  student  has  achieved  in  one  or  raore  subject 

fielas. 

Test  batterjj.   A  test  battery  includes  a  group  of 

tesus  of  vhlch  the  results  are  of  iaiportance  individually. 

in  combination,  and  in  tlieir  entirety. 

Factor  analysis.   Factor  analysis  is  a  method  of 

analyzing  the  intercorrelations  awong  a  set  of  variables 

such  as  test  scores. 

Teacher  grade.   The  final  letter  grade  A,  B,  C, 

D.  ov   F  issued  by  the  teacher  as  an  indication  of  the 

student's  degree  of  success  in  the  course  is  considered 

to  bo  the  teacher  grade. 

PS-'R^-   PR~P  is  an  abbreviation  for  Puoil  Record 

of  Educational  ?ro~ress,  an  achieveniont  test  battery 

developed  by  Science  research  Associates. 

REVISE'/  OF  LIT2R/iTURE 

The  concern  of  teachers  in  niathetnatics  with  ve- 
gard  to  reading  ability  is  not  unique  to  modern  math- 
ematics.  Teachers  recognized  reading  as  a  factor  in 
mathematics  achievement  before  the  modern  programs  came 
into  existence.   The  -problet-i  ox    reading  in  mathemiatics 
has  become  more  acute  in  the  programs  defined  as  modern 
mathematics.   This  is  due  in  part  to  the  increased  amount 
of  reading  which  is  characteristic  of  modern  m.atheniatics 
programs.   It  is  furthoi"  accentuated  by  the  more  exact ,  as 
well  as  sochisbicated,  language  used  in  the  writing  of 
modern  textbooks. 

Readability  c^  llatheuiat i cs  Jiiiterjlals_ 

Early  modern  niathematics  programs  were  criticized 
by  many  educators  because  of  the  increased  atr.ount  of 
reading  snd   the  more  specialized  vocabulary.   In  a  study 
conducted  by  Smith  and  Reddens,!  it  was  found  that 
experimental  mathematics  materials  contained  readability 
levels  too  high  for  the  students  for  whom  the  materials 
were  inteided.   By  applying  readability  formulas  to 


^Kenneth  Smith  and  Jam.es  \'i .   Reddens,  "The  Read- 
ability of  E^cperimental  liathematical  Materials ; ''  The 
Arithmetic  Tea:,hor,  llroSl-^G'-i,  Gctoosr,  1964, 
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expsriaiental  primary  and  Infcertnsdiate  materialo,  the  re- 

searchers found  that,  in  general  (1)  experimental  math- 

ematics materials  wei'o  v.-rittcn  in  such  a  v;ay  that  the 

readability  levels  v;ere  above  the  I'eadin^  level  of  stu- 

dents using  the  materials,  (2)  even  though  certain  parts 

were  readable  for  the  students,  other  parts  •:;eve   beyond 

the  appropriate  readability  levels,  and  (3)  the  read- 

ability levels'  of  the  experitiiental  rriathematios  matei'ials 

do  not  appear  to  increase  with  the  assigned  grade  levels. 

Experifiontal  mathenatics  materials,  such  as  those  referred  * 

to  above,  v/e-re  the  forerunners  of  the  current  modern 

ciathemat  i cs  or ogr arr.s  . 

The  "first  generation'^  modern  mathematics  text- 

books have  been  used  in  the  schools  for  approximately  ton 

years.   As  the  textbook  oom.pa-nles  relied  iieavily  on  the 

experimoiital  mathematics  materials,  many  "of  the  imperfec- 

tions v/ere  incorporated  .into  the  textbooks.   Johnson's"^ 

study  conducted  on  early  modern  m.athematlcs  textbooks 

found  that  the  readability  level  fluctuated  from  publisher 

•  to  publisher  v;ithin  the  satae  grade  level.   Three  commer- 

cial  textbooL-s  v/ere  studied  and  the  readability  level  of 

grade  seven  textbooks  ranged  from  a  grade  level  read- 

ability of  7,5  to  9,0.   The  textbooks  for  grades  eight 

■^Donovan  Johnson,  "The  Readability  of  Mathematics 
Books,"  The  :,;athematics  Teacher,  50:109-10,  February,  iJ57. 
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and  nine  did  not  shov;  such  a  v;ide  ranr;e  of  variability. 

In  a  recent  study  conducted  by  Smith  and  Heddens,-^ 
it  was  reported  that  texbbook  selection  corruflittees  must 
consider  tv/o  factors  when  judging  the  readability  of  a 
modern  mathematics  textbook.   These  factors  are  (1)  the 
reading  level  of  students  v/ho  v/ill  be  using  the  material 
and  (2)  the  reading  level  of  the  material.   The  research- 
e/'s  applied  readability  formulas  to  primary  and  interme- 
diate m;athemat:cs  materials  and  reached  the  following 
conclusions:   (1)  the  readability  level  of  selected 
comm.ercial  texts  seemed  to  be  generally  above  the  assigned 
grade  level;  (2)  there  seemied  to  be  considerable  variation 
of  readability  level  among  the  textbooks  considered;  (5) 
the  variation  v/ithin  each  textbook  indicated  that  some 
portions  of  the  texts  should  be  compi-'ehended  by  mosL  stu- 
dents, while  other  portions  of  the  sam.e  fext  were  written 
on  a  relatively  difficult  level.   The  researchers  com- 
mented thab  the  placement  of  material  was  not  logical 
according  to  level  of  readability,  that  is,  the  read- 
abilit;y  level  did  not  get  progressively  m.ore  difficult 
in  the  sequence  of  txie  units  o 


■^Kennet.'i  Smith  and  James  V/.  Reddens,  "The 
Readability  of  Elem.entary  Mathematics  Books,"  The 
Ar  i t hn-.e  b  1  c  T s a che r  ,  Il:'c7-c8,  Ilovember ,  19G4  . 
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Reading;  Level  of  Students 

The  previous  section  concerned  Itself  with  the 

readability  of  the  matheriatics  raaterial.   This  section 

will  be  concerned  with  the  reading . problems  of  the  stu- 

dents and  hov;  this  affects  success  in  mathetaatics . 

Through  various  methods  of  grouping  the  students, 

educators  hope  to  achieve  more  uniformity  within  given 

classes.   Under  sucli  a  situation,  B-alov/-'-  set  up  a  project 

to  study  I'eading  and  computation  ability  as  they  affected 

problem  solving.   His  study  was  designed  to  determine  (1) 

if  level  of  general  reading  ability  was  significantly 

associated  with  problem-solving  ability,  (2)  if  level  of 

computation  skill  was  significantly  associated  with 

problem-solving  ability,  and  (o)  if  a  high  level  of  abil- 

ity in  one  of  these  areas  would  compensate  for  a  low  level 

of  ability  in  the  other.   The  students  in  this  project 

were  classified  according  to  level  of  computation  ability 

and  level  of  reading  ability.   Upon  completion  of  the 

■  study,  the  follov;ing  conclusions  were  reached:   (1)  when 

ly.  v/as  controlled,  general  reading  ability  did  have  an 

effect  on  problem-solving  ability;  (2)  when  IQ  was  not 

controlled,  much  of  the  apparent  relationship  between 

1 

■^Irving  H.  Balow,  "iJeading  and  Computation  Ability 
as  Determinants  of  Problem-Solving,"  The  Arithm.etic 
Teacher,  11:13-22,  January,  1964, 
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reading  ability  and  problem-solv.ing  ability  resulted  from 
the  high  correlation  of  each  of  these  factors  v;ith  IQ; 
(3)  Y/hen  IQ  v/as  conbi-olled,  tlie  degree  of  relationship 
between  reading  and  problem  solving  v/as  drastically  re- 
duced; (4)  when  the  effect  of  IQ,  v.'as  controlled,  ccnaputa- 
tlon  ability  did  have  a  significant  effect  on  probler.i- 
solving  ability;  (5)  there  seemed  to  be  a  lack  of  inter- 
action among  all  factors.   This  may  suggest  that,  for  a 
given  level  of  conputation  ability,  problem  solving  in- 
creases as  I'eading  ability  increases,  and  that  for  any 
given  level -of  reading  ability,  prcble:i-solvlng  ability 
incT^'eases  as  computation  ability  increases.   This  study 
pointed*  out  that  conrputation  ability  and  reading  ability 
are  ir.iportant  factors  to  a  child's  problem-solving  ability, 

The  one  type  of  problem  in  mathematics  that  gives 
the  greatest  difficulty  is  the  so-called 'v;ord  probleai. 
The  student  is  expected  to  "translate"  the  v/ord  problem 
to  equation  to  solution.   A  study  conducted  by  Call  and 
Wlggin-^  considered  tl.e  task  of  solving  v/crd  problems. 
They  attempted  to  determine  if  special  reading  skills, 
properly  ts.ught,  would  help  students  do  a  better  job  of 
solving  V/'ord  problems.   The  study  was  set  up  by  a  reading 


-^R.  J.  Call  and  N,  A.  \7iggin,  "Reading  and  Math- 
ematics,'' Tlie  'lathetnatlcs  Teacher,  59:148-57,  Februarv^ 
1366, 


• 
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teacher  and  a  mathotriatios  teaciier.   Each  of  them  v/ould 

teach  a  unit  in  seciond  year  algebra  that  centered  on 

solving  word  problems.   The  mathematics  teacher  taught 

t 

mainly  for  the  concepts  and  did  very  little  v/ith  reading 

skills.   The  reading  teacher,  knov/ing  very  little  about 

algebra,  taught  the  unit  from  the  standpoint  of  develop- 

ment of  reading  skills.   Those  skills  included  learning 

meaning  of  v/ords  and  translating  the  v/ords  into  math- 

ematical sTuiools,   In  results  reported  by  Call  and  V/iggin, 

It  v;as  found  that  there  v/as  some  merit  in  teaching  special  ' 

reading  skills  for  the  solution  of  mathematical  problems , 

Their  conclusions  included  the  following:   (1)  even  very 

good  readers,  as  measured  by  the  Cooperative  Reading  Test, 

have  difficulty  in  the  interpretation  of  the  kind  of 

reading  found  in  word  problems;  (2)  part  of  the  dif- 

ficulty which  teachers  encounter  in  teaching  mathematics 

comes  from  a  special  kind  of  reading  disability  which 

does  not  appear  on  standard  measuring  instrum.ents ;  (3) 

part  of  the  difficulty  which  teachers  encounter  in  the 

teaching  of  matrie.v.a  oics  is  that  they  are  not  equipped  to 

teach  I'oading;  (4)  if  by  teaching  reading,  instead  of 

mathematics,  better  results  can  be  obtained,  it  seems 

reasonable  to  infer  that  the  competent  mathematics  teacher 

might  get  considerably  bettor  results  if  he  v;ere  trained 

to  teach  reading  of  the  kind  encountei'ed  in  mathematics 

12 

problems . 

Another  study  that  basically  agrees  with  the  rind- 
ings  of  Call  and  V/iggin  was  conducted  by  Eagle-^  in  the 
late  1940's.   He  too  stressed  the  fact  that  the  teacher 
of  mathematics  must  teach  the  special  reading  skills 
needed  in  mathematics.   It  was  interesting  to  note  that 
even  though  tv/enty  years  separate  the  tv.'o  studies,  the 
need  for  mathematics  teachers  to  teach  special  reading 
skills  is  still  indicated.   Eagle's  study  was  different, 
hov;ever,  in  that  he  studied  the  speed  of  the  reader  and 
general  co;;iprehension  of  the  material  read.   His  findings 
included  the  follovring:   (1)  the  positive  correlation  of 
general  reading  comprehension  with  success  in  mathematics 
appeared  to  be  largely  associated  with  mental  ago;  (2) 
reading  speed  in  relation  to  success  in  mathematics  re- 
vealed that  slow  readers  tended  to  be  poor  mathematics 
students,  students  of  average  ability  tended  to  be  slow 
readers  and  yet  seemed  to  do  quite  well  in  mathematics, 
and  students  with  above  average  mental  age  tended  to  ex- 
cel in  miather.iatics ;  (3)  mathematics  vocabulary  appeared 
to  be  ver^'  important  to  success  in  m.athematics ;  (4)  stu- 
dents tended  to  not  be  realistic  in  their  approach  to 


•'-Edvin  Eagle,  "The  Relationship  of  Certain  Rea.dlng 
Abilities  to  Success  in  Mathematics,"  Th®.  '■•a-thematics 
Teacher,  41:175-79,  April,  1948. 
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solving  word  problems  because  they  attempted  to  go  from 
sentence  to  solution  •vithout  using  interinediate  steps 
such  as  data  tables,  diagrams,  and  graphs  before  setting 
up  the  final  equations.   Eagle  directly  and  indirectly 
suggested  that  the  students  must  have  instruction  in 
reading  as  well  as  in  matheraatics , 

In  a  study  that  v;as  directly  concerned  v/ith  read- 
ing levels,  Grace  Bentall-'-  tried  to  determine  critical 
levels  of  reading  ability  for  high  school  students.   She 
attempted  to  ansv/er  chree  questions:   (1)  Is  there  a 
specific  level  of  reading  as  measured  by  standardized 
tests  belo'//  which  academic  success  at  the  secondary  school 
level  is  unlikely?   (2)  Is  it  crucial  that  a  student 
maintain  a  good  general  reading  ability  in  order  to 
achieve  success  in  basic  ninth  and  eleventh-grade  sub- 
jects?  (.3)  Hov;  handicapped  in  academic  achievement  is  an 
eleventh-grade  student  reading  at  ninth-grade  level  when 
compared  to  a  ninth-grade  student  reading  at  seventh-grade 
level? 

The  findings  showed  that  the  percentage  of 
successful  students  increased  with  reading  proficiency 


■'•Grace  Eentall,  "Determination  of  Critical  Levels 
of'  Reading  Ability  for  High  School  Students  as  Measured 
by  Course  Marks  and  Achievement  Test  Results,"  (Sd.D. 
thesis.  University  of  Oregon,  1961),  Dissertation 
Abstracts  3  22:1453-59, 
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and  that  the  ninth-grade  student.s  v/ith-  a  seventh-grade 
reading  level  had  more  diTficulty  in  mathematics  and 
science  than  they  had  in  English  and  social  studies.   An 
attempt  to  coi-relate  teacher  grades,  reading  scores, 
achievement  scores,  and  intelligence  scores  showed  a  pos- 
itive but  lev/  positive  correlation.   The  lov;  correlation, 
the  researcher  felt,  indicated  that  teacher  grades  were 
influenced  by  other  factors.   In  the  eleventh  grade,  an 
eleventh  grade  reading  level  seemed  to  correspond  to  suc- 
cess in  all  subjectfa.   Hov-ever,  passing  could  occur  even 
tliough  the  reading  level  v/as  as  lev/  as  seventh  grade  in 
som^e  subjects.   Bentall  concluded  that  there  v/as  a  rela- 
tionship betv/een  general  reading  proficiency  and  success 
in  school  but  that  reading  ability  v/as  not  the  only  factor 
to  be  considered  in  successful  academic  achievement.   She 
also  felt  that  rea.ding  skills  needed  for"  a  particular 
subject  v.-ere  the  responsibility  of  the  teacher  in  that 
subject  area. 


Predicting  Success 


The  v/riter  many  times  has  wished  for  a  single 
predictor  of  success  in  mathematics.   In  this  sense, 
success  in  mathematics  v/ould  mean  a  passing  grade  given 
by  the  teacher. 
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In"  a  study  conducted  by  Carlin.-^,  predicclon  of 
success  in  vocational  high  school  v;as  attempted  on  the 
basis  of  intelligenco,  reading;;,  and  arithmetic  scores  frccn 
aohievep.cnt  tests.   The  study  was  designed  so  as  to  pre- 
dict success  in  autorr.otive,  electrical,  and  v/ood--v;orking 
courses  in  four  vocational  high  schools  in  New  York, 
Cumulative  records  of  906  tsnth-grade  boys  were  analyzed 
to  see  if  there  v/ere  statistical  differences  between  means 
t)f  graduates  and  drop-outs.   Critical  scores  vere  secured 
for  reading,  intelligence,  and  arithmetic.   Correlation 
coefficients  r;ere  calculated  to  analyze  the  effectiveness 
of  the  prediction.   The  researcher  found  that  (1)  dif- 
ferences between  mean  reading  scores  for  the  tv/o  groups 
were  significant  for  the  electrical  trades  and  for  those 
categories  which  combined  different  trades;  (2)  dif- 
ferences betv;een  mean  aritiimetic  scores  'for  the  two  groups 
were  significant  for  all  groups.   Carlln  concluded  that 
the  critical  arithmetic  score  was  the  best  Individual 
predictor. of  success,  the  critical  intelligence  score  the 
second  best  predictor  of  success,  and  the  critical  reading 
score  the  poorest  predictor  of  success. 


--Francis  X.  Carlin,  "Intelligence,  Reading  and 
Aritiimetic  Scores  as-  Predictors  of  Success  in  Selected 
Vocational  High  Schools,."  (Doctoral  dissertation,  Fordbjim 
Univyrsioy.  I.'ov;  York,  1962},  Dissertation  Abstracts , 
25:1241. 
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PROCEDURE  USED  IK  STURDY 

The  v/riter  decided  to  secure  reading  scores  and 
mathenatics  sccres  to  be  used  for  the  study.   Such  scores 
were  available  as  part  of  the  achievement  test  results 
given  by  the  school  system.   The  test  used  was  the  Pupil 
Record  of  Educational  Progress  (PREP)  developed  by  Science 
Ressarch  Associates.   The  achievatnent  test  battery  was 
given  to  all  students  in  tb.e  school  in  which  the  writer 
was  teaching.   However,  only  scores  obtained  by  ninth- 
grade  students  were  used  for  this  study.   The  test  was 
given  in  October,  1966,  and  the  results  were  made  avail- 
able in  February,  1957.   There  were  scores  for  184  stu- 
dents available  for  use. 

Description  of  Test 

The  PRE?  test  is  a  battery  of  four  separate 
achievement  tests,  each  of  which  measures  abilities 
important  for  school  success.   Major  educational  areas 
tested  were  English,  matht^matics ,  social  studies,  and 
science.   Results  for  each  of  these  four  areas  were 
reported  plus  a  score  for  reading  and  a  composite  score 
which  sumtiiarisod  the  scores  of  the  four  areas  tested. 
This  composite  score  is  considered  an  index  of  the  pupil's 
tQ::al  educational  progress  to  date.   The  coniposite  score 
is  considered  to  be  tiic  best  predictor  of  success  in  high 
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school  or  college.-^  Resalti'  of  the  tests  \-;ere   reported 

to  the  students  as  percsnti'les  and  as  stanines. 

The  v.-riter  felt  that  an  achievement  test  v/hich. 

stressed  read.lng  In  the  rnathetiatics  section  was  desirable 

for  purposes  of  this  study.   Such  is  the  case  with  the 

PREP  test.   In  fact,  a  reviewer  of  this  test  in  the  Sixth 

Mental  Me  as  ur  erne  at  s  Yearbook  stated: 

After  perusing  the  test  booklet  itself,  it  is 
easy  to  see  thst  the  test  is  highly  verbal  and  very 
dependent  on  reading  skills.   The  sections  dealing 
T/ith  mathematics,  social  studies,  and  science  are 
heavily  weighted  along  verbal  lines  with  lengthy 
word  problems  v/hich  appear  to  make  these  tests  more 
reading- comprehens ion  than  mathematics  or  science 
achievement  tests  per  se.^ 

The  reviewer  was  pointing  out  the  above  as  a  possible 

v/eakness  of  the  test. 

Treatment  of  the  Data 

The  data  collected  as  test  scores  '.vere  treated  in 
three  separate  ?/ay3  in  order  to  obtain  answers  to  the 
questions  stated  earlier  in  this  paper.   These  questions 
were  concerned  v;ith  the  relationship  of  the  reading  and 
mathematics  scores  on  the  PriE?  test,  the  nature  of  the 


•^Pupjj  Pe c_ord  £f  Educational  Progress  General 
Manual,  Science  Research  Associates,  Inc.  Tchicago, 
Illinois,  1961),  p.  1. 

'^'Oscar  Krtsen  Euros,  The  Sixth  Mental  Measure- 
ments Yearbook  (Hirhland  Park,  iiew  Jersey:   The  Gryp.'ion 
Press,  '12^65 IT"'?.  20. 
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In  an  atteiTipt  to  determine  the  nature  of  the  rela- 
tionship betv/een  teacher  grades  in  mathematics  and  the 
mathematics,  reading,  and  composite  scores  on  the  PREP 
test,  the  follov.-ing  procedure  was  used.   The  main  idea 
that  the  v.riter  v/anbed  to  test  v/as  v/hether  teacher  grades 
and  the  various  scores  shov/ed  any  relationship  v/hen  com- 
pared separately,  that  is,  did  students  v/ith  high  scores 
also  have  the  high  mathematics  grades  given  by  the 
teachers.   The  v;riter  v/as  trying  to  determine  if  one  score 
might  shov;  enough  relation  to  the  mathematics  grades  so 
as  to  be  used  as  a  possible  predictor  of  success  in  math- 
ematics.  A  null  hypothesis  v/as  set  up  v/hich  stated  that 
there  was  no  significant  difference  between  distribution 
of  teacher  grades  in  mathematics  and  the  distribution  of 
the  mathematics,  reading,  and  composite  scores  on  the. 
PREP  test. 

The  statistic  used  to  test  the  hypothesis  v/as  chi 
square.  Chi  square  vras  used  because  the  grades  v/ere  a 
discrete  variable  and  the  achievement  test  scores  v/ere 
continuous  in  nature.  In  his  chapter  dealing  v/ith  chi 
square,  I.TcGarthy-'-  presents  a  strong  case  for  using  chi 
square  on  this  type  of  data. 


Iphilip  J.  McCarthy,  Introduction  to  Statistical 
Reasoning  (Ne'v  York:   McGrav;-Hill  Book  Company,  Inc., 
195'7T',  p.  H99-OO0. 
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A  contingenc"/  table  v.'as  set  up  for  ekch  of  the 
following  comparisons:   mathematics  grade  versus  math- 
ematics score,  mathematics  grade  versus  reading  score, 
and  mathematics  grade  versus  composite  score.   (See 
Appendix  B.)   The  v-friter  divided  the  percentile  scale 
into  five  categories  corresponding  to  the  letter  grades 
A,  B,  C,  D,  and  F,   After  computing  the  value  ofTC^  for 
each  contingency  table,  a  critical  value  of  X  was  ob- 
tained for  the  ,05  level  of  significance.    On  the  basis 
of  the  critical  X-  values,  the  hypothesis  was  accepted  or 
rejected  for  each  contingency  table. 

Finally,  the  test  score  data  were  treated  using 
analysis  of  variance.   By  use  of  this  statistical  anal- 
ysis, a  comparison  v/as  made  between  males  as  a  group  and 
females  as  a  group  and  their  test  results  as  shov;n  on  the 
mathematics,  reading,  and  composite  scores  on  the 
achievement  test,   A  comparison  was  also  m.ade  among  the 
various  test  scores.   Assistance  on  design  and  comiputation 
for  this  area  of  the  study  was  provided  by  the  Statistical 
Laboratory  at  Kansas  State  university. 


I.lrrray  R,  Spiegel,  iheorv  and  Problems  of  Stabis- 
1 1 0 s  (ITev;  York:   Schaum  Publishing  Comipany,  1961),  p.  345, 
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PRESEJITATIOII  OF  RESULTS 

Reading^  Scores  Versus  Mathematics  Scores 

The  first  question  was  concerned  with  the  rela- 
tionship of  the  reading  scores  and  the  mathematics  scores 
on  the  PREP  test.   After  ranking  each  reading  and  math- 
ematics score,  highest  score  first  a.rid  lov/est  score  last, 
each  student's  rank  on  reading  and  mathematics  scores  was 
subtracted  to  find  the  difference.   Each  rank  difference 
was  squared  and  then  a  correlation  was  computed.   V/ith 
the  help  of  the  Kansas  State  University  Computer  Center, 
each  of  the  184  cases  was  treated  statistically.   By  use 
of  Spearman's  rank  correlation  formula,  the  correlation 
rho  was  found  to  be  .739.-'-  The  t  test  was  applied  to  the 
results  and  rho_  was  found  to  be  significant  at  the  .05 
level.^ 

Comparison  Using  9C^  between  Teacher  Grades  and  Selected 
Test  Scores 

The  nature  of  the  relationship  between  teacher 
grades  and  reading,  mathematics,  and  composite  scores  on 
the  PREP  test  was  explored  by  use  of  chl  square  (X  ) •   ^ 
hypothesis,  to  be  tested  by  use  of  X">  '-"/as  set  up.   The 


A r k i n ,  _lc c_ .  cit . 

Spiegel,  oo.  ciu.,  p.  169. 
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hypothesis  stated  that  no  signLricant  difference  existed 
betv/een  teacher  grades  in  mathematics  and  the  distribution 
of  mathematics,  reading,  and  composite  scores  on  the  PREP 
test. 

Contingency  tables  were  set  up  for  each  of  the 
following  comparisons:   mathematics  grade  versus  math- 
ematics score  on  the  PREP  test,  mathematics  grade  versus 
reading  score  on  the  PREP  test,  and  mathematics  grade 
versus  composite  score  on  the  PREP  test.   Chi  square 
values  for  each  comparison  were  computed  and  are  listed 
in  Table  I.   The  critical  values  of  chi  square  necessary 
for  significance  at  the  .05  level  are  also  given, 

TABLE  I 

CHI   SQUARE   VALUES    COMPUTED   V;HEN  TKACHER   GRADES. 

IN  IvIATHEr.liiTICS   W^'RE    COIvIPARED   VnTH  READiKCt 

SCORES,    IvIATHEilATICS   SCORES,    AKD   COMPOSITE 

SCORES    ON  TKE   PRE?  TEST 


X^  .Needed  X^ 

(Actual  value   for 

Computed  signif-               Null 

Values)  icance        Hypothesis 


Mati:iem.atics  grades 
reading  scores 

versus 

6,741 

9.49-«- 

accept 

Matheraatics  grades 
mathematics  teat 

versus 
scores 

3.133 

9.49 

accept 

Mathematics  grades 
composite  scores 

versus 

4.587 

9.49 

accept 
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On  the  basis  of  the  coruputed  value  and  critical 
value  of  chi  square,  the  null  hypothesis  v/as  accepted  in 
all  three  cases,   Hov/ever,  in  the  case  of  the  mathematics 
grade  versus  the  mathematics  score,  the  value  of  chi 
square  is  smaller  than  the  other  tvvo  values  of  chi  square. 

Interaction  of  Sex  of  Student  and  Selected  Test  Scores 

The  data  v;ere  treated  to  see  vyhether  interaction 
v/as  significant  between  males  as  a  group  and  females  as  a 
group  and  their  test  results  as  shov/n  on  the  mathematics, 
reading,  and  composite  scores  on  the  achievement  test,   A 
comparison  v/as  also  made  among  the  various  scores. 

Results  of  analysis  of  variance  tested  at  the  ,05 
level  of  confidence  vreve   as  f ollov/s  : 

1,  There  v/as  no  significant  difference  in 
performance  by  males  and  females  after  comparing  composite 
scores  on  the  PREP  test. 

2,  The  interaction  betv/een  sex  of  students  and 
reading,  mathem.atics ,  and  composite  scores  v/as  not  found 
to  be  significant, 

3,  A  significant  interaction  v/as  obtained  when 
reading  and  mathematics,  reading  and  composite,  and  m.ath- 
emat'ics  and  com.posite  scores  v/ere  compared. 
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SUMmRY 

Results  from  the" PREP  test  were  statistically 
treated  to  explore  the  relationship  of  mathematics  and 
reading  scores.   By  use  of  rank  difference,  a  correlation 
of  .759  v/as  obtained  v/hich  showed  that  a  significant 
relationship  did  exist  between  the  tv;o  areas  on  the 
achievement  test. 

Teacher  grades  in  mathematics,  used  as  the  measure 
of  success  in  the  course,  were  compared  with  percentile 
scores  for  reading,  mathematics,  and  the  composite  score 
of  the  PRE?  test.   Using  chi  square,  no  significant  dif- 
ference was  found  between  the  distribution  of  percentile 
scores  and  teacher  grades  at  the  completion  of  the  math- 
ematics course.   The  results  would  seem  to  indicate  that 
teachers  do  not  base  grades  on  a  single  factor  such  as 
reading  ability  or  performance. 

Interaction  of  the  various  test  scores  and  sex  of 
the  student  was  explored.   In  order  to  secure  statis- 
tically sound  results,  analysis  of  variance  v/as  used. 
The  findings  show^ed  that  sex  of  students  did  not  appear 
to  play  a  significant  role  in  performance  on  the  PREP 
test.   However,  interaction  between  results  of  the  various 
parts  of  the  test  did  prove  to  be  significant. 

It  was  found  that  there  '.vas  interaction  between 


• 
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riathematics  and  reading  on  the  results  obtained  frora  the 

one  application  of  the  PREP  test.   The  results  of  r,his 

study  apply  only  to  this  one  application  and  therefore 

cannot  be  generalized. 

co:jclusions 

On  the  basis  of  the  reviev;  of  literature  and  the 

results  of  this  study,  the  following  conclusions  are 

submitted: 

1.   If  the  goal  of  a  school  is  to  test  for  math- 

ematical concepts  and  problem-solving  skill,  a  test  should 

be  selected  which  does  not  have  unnecessary  verbiage  in 

the  mathemat i  c s  s  e ct  i on , 

2.   Secondary  school  teachers  need  to  be  made 

av;'are  that  not  all  needed  reading  skills  have  been  taught 

at  the  elementary  level.   New  and  necessary  skills  must 

be  tau£':ht  at  the  intermediate  level  if  students  are  to 

become  good  readers  in  each  subject  area. 

3.   'The  teacher  should  be. prepared  to  teach  those 

reading  skills  necessary  and  unique  to  m.athematics  be- 

cause of  the  effect  of  reading  on  successful  mathematics 

achieverient . 

4.   The  teachers  need  to  be  trained  and  oriented 

toward  teaching  reading  for  their  subject  area.   In- 

service  workshops  could  do  a  groat  deal  to  re-orient 
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teachers'  ideas  concerning  reading. 

5.   Students  preparing  to  become  teachers  need 
courses  in  reading  insti'uction  as  part  of  their  training. 
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NIKTH-GRADE   IvL\T,m;   PERGEIi'TILE 

SCORES 

ON   PREP   TEST   AND   TEACHER 

GRADE 

student 

Teacher 

Number 

Reading          Mathematics           Composite 

Grade 

1 

45                          41 

44 

B 

2 

95                           93 

97 

B 

3 

17                           19 

15 

P 

6 

88                          81 

82 

A. 

8 

76                           53 

67 

C 

9 

32                           29 

26 

F 

10 

72                            75 

63 

C 

13 

86                         ■  95 

95 

B 

14 

10                            34 

06 

C 

15 

54                           61 

4  7 

D 

18 

01                          08 

08 

D 

22 

24                           11 

15 

D 

25 

24                           34 

26 

D 

26 

88                            61 

84 

D 

28 

72                      ■      68 

67 

A 

30 

23                            14 

14 

P 

32 

54                            61 

65 

C 

33 

04                           29 

02 

D 

34 

45                            81 

41 

C 

55 

59                            61 

53 

B 

39 

36                            57 

41 

D 

41 

64                   •         75 

•72 

C 

42 

92                            57 

84 

B 

48 

83                            89 

84 

P 

49 

76                            78 

81 

B 

52 

64                            34 

47 

B 

53 

53                            57 

60 

C 

56 

85                            68 

82 

B 

59 

83                            72 

70 

C 

eo 

64                            24 

41 

D 

62 

12                            14 

09 

D 

63 

98                            89 

98 

D 

64 

05             .               14 

01 

P 

65 

56                        .    29 

31 

D 

69 

64                            91 

61 

C 

70 

32                            U 

22 

D 

71 

45                            91 

63 

B 

76 

9  J                            87 

99 

C 

77 

96                            81 

95 

C 

79 

16                            14 

09 

C 

80 

68                            75 

60 

D 

32 

■      student 

Teacher 

llunber 

Reading 

Mathematics 

Gomposite 

Grade 

87 

28 

47 

34 

D 

'89 

90 

57 

79 

B 

90 

95 

81 

95 

C 

91 

59 

34 

53 

C 

94 

88 

■    68 

84 

B 

97 

45 

14 

34 

D 

99 

90 

34 

65 

D 

100 

98 

84 

95 

B 

102 

50 

57 

58 

P 

103 

76 

47 

65 

D 

104 

80 

57 

67 

P 

105 

24 

14 

12 

P 

106 

76 

61 

67 

B 

107 

95 

91 

93 

C 

108 

83 

29 

70 

D 

109 

23 

-29 

22 

B 

114 

•      54 

94 

70 

C 

118 

50 

41 

41 

D 

121 

54 

34 

55 

C 

123 

88 

■■     75 

86 

A 

127 

83 

..    61 

77 

D 

129 

50 

■     05 

24 

D 

130 

72 

65 

75 

C 

131 

32 

98 

60 

D 

136 

94 

96 

97 

B 

138 

20 

29 

20 

D 

139 

88 

57 

•79 

A 

140 

05 

24 

09 

D 

141 

12 

29 

10 

C 

142 

40 

41 

20 

P 

146 

15 

24 

19 

P 

148 

08 

11 

06 

D 

149 

46 

11 

28 

D 

150 

20 

08 

08 

P 

131 

28 

47 

34 

P 

153 

76     ■ 

96 

82 

A 

156 

50 

53 

53 

B 

160 

83 

61 

81 

A 

161 

08 

53 

12 

C 

163 

52 

24 

26 

D 

164 

80 

57 

65 

B 

165 

32 

24. 

20 

D 

166 

20 

24 

24 

D 

167 

98 

98 

99 

A 

168 

SO 

78 

81 

G 

172 

64 

G8 

65 

D 

33 


Student 

Tea one r 

llurriber 

Re 

jading 

Liat 

hetiiatics 

Composite 

Grade 

173 

25 

34 

14 

B 

175 

15 

02 

04 

P 

176 

50 

34 

47 

F 

180 

20 

41 

10 

D 

182 

98 

96 

93 

A 

34 


NIIWH-G-PADS  PEMLE   PERC'EIU'ILE  SCORES 
ON   PREP   TEST   AIID  TK^CHER   GRADE 


Stiidsnt 

Teacher 

Number 

Reading 

Mathematics 

Composite 

Grade 

4 

71 

57 

63 

A 

5 

50 

24 

47 

A 

7 

83 

47 

77 

D 

11 

42 

53 

41 

C 

12 

32 

.   14 

28 

D 

16 

68 

61 

63 

C 

17 

42 

61 

41 

B 

19 

80 

47 

65 

C 

20 

83 

•    72 

79 

D 

21 

85 

53 

77 

D 

23 

27 

14 

24 

P 

24 

68 

55 

65 

B 

27 

94 

.      64 

89 

C 

29 

28 

29 

31 

D 

31 

40 

.  47 

47    ■ 

D 

36 

90 

68 

89 

D 

37 

28 

68 

39 

B 

38 

88 

91 

93 

D 

40 

35 

34 

34 

D 

43 

20 

02 

17 

P 

44 

54 

75 

70 

C 

45 

10 

02 

03 

C 

46 

60 

■  47 

58 

B 

47 

15 

24 

14 

D 

50 

05 

34 

07 

P 

51 

06 

19 

08 

.  P 

54 

93 

47 

96 

D 

55 

15 

11 

17 

D 

5-7 

50 

98 

70 

B 

58 

98 

95 

99 

B 

61 

05 

11 

09 

D 

66 

88 

41 

84 

C 

67 

97 

87 

98 

A 

68 

28      ■ 

03 

20 

C 

72 

50 

47 

60 

D 

73 

85 

87 

89 

B 

T4 

20 

29 

28 

C 

75 

64 

91 

81 

A 

78 

72 

72 

72 

D 

81 

15 

29 

31 

C 

82 

90 

61 

79 

D 

35 

■  St/udent 

Teacher 

Number 

Reading 

Mathematics 

Composite 

Grade 

83 

92 

81 

94 

A 

84 

59 

87 

70 

C 

85 

72 

57 

72 

C 

86 

88 

87 

89 

B 

88 

40 

14 

34 

D 

92 

32 

08 

19 

F 

93 

88 

84 

89 

C 

95 

90 

93 

91 

C 

96 

28 

57 

41 

D 

98 

64 

34 

58 

C 

101 

92 

72 

95 

C 

110 

36   • 

34 

31 

D 

111 

67 

41 

70 

D 

112 

42 

57 

58 

D 

113 

12 

11 

20 

P 

115 

45 

05 

24 

D 

116 

■  88 

84 

91 

B 

117 

83 

47 

77 

D 

119 

94 

97 

97 

B 

120 

72 

53 

65 

D 

122 

10 

41 

05 

D 

124 

68 

r72 

72 

C 

125 

85 

53 

74 

B 

126 

88 

68 

82 

C 

128 

28 

11 

12 

G 

132 

72 

41 

67 

B 

133 

08 

19 

05 

C 

134 

45 

19 

37 

A 

135 

14 

41 

20 

P 

137 

76 

78 

79 

A 

143 

64 

68 

72 

D 

144 

54 

61 

58 

B 

145 

50 

61 

65 

B 

147 

09 

OS 

06 

P 

152 

17 

19 

19 

C 

154 

64 

53 

65 

C 

155 

54 

81 

63 

B 

157 

50 

29 

47 

D 

158 

85 

61 

82 

D 

159 

92 

■  84 

91 

B 

162 

97 

96 

99 

A 

169 

54 

5.7 

55 

B 

17C 

64 

47 

65 

B 

171 

76 

61 

70 

C 

174 

76 

47 

67 

D 

177 

10 

53 

22 

F 

56 


Student  Teacher 

Number    Reading    Mathematics     Composite     Grade 


178  50  75  65  B 

179  09  19  10  C 
181  58  05  60  D 
185  27  19  .  20  C 
184  95  81  97  C 


APPENDIX   B 


TABLE    II 

COI^TINGSNCY  TABLE   OF   IvLiTHEILATICS   GRADES 
VERSUS    PREP   I.lATHEIvLi.TICS   SCORES 


• 

Cat 

egorles 

Exoec 

;ted 

Observed 

(fo-fe)^ 

and 

Grades 

(fe) 

(fo) 

fe 

99- 

•81 

(A) 

10, 

.6 

8 

.638 

80- 

■61 

(B) 

10. 

.6 

11 

.015 

60- 

•41 

(G) 

10. 

■  6 

8 

.638 

40- 

■21 

(D) 

10. 

.6 

15 

r 

1.827 

20- 

■  1 

(F) 

10. 

.6 

11 

.015 

Tot 

al 

53 

53 

X^"3.1?o 

39 


TABLE   III 


COlfrillGENCY  TABLE   OF   IvL\THE:vu\TICS   GRADES 
VERSUS    PREP   READiriG   SCOiiES 


. 

Categories 
and  Grades 

Expected 
(fe) 

Observed 
(fo) 

(f  0-6)2 

fe 

99-81 
80-61 
60-41 
40-21 
20-  1 

(A) 
(B) 

(c) 

(D) 
(P) 

10.8 
10.8 
10.8 
10.8 
10.8 

9 
7 
9 

18 
11 

.300 
1.337 

.300 
4.800 

.004 

Total 

54 

54 

x' 

'=6.741 

40 

TABLE   I.V 

COIfi'INGENGY  TABLE   OF    I.LITHEIvL'lTICS   GRADES 
VEP(SUS    PREP    COHPGSITE   SG0RS3 


Categories 
and  Grades 

Expected 

Observed 
(fo) 

(fo-fe)2 

^  e 

99-81 
80-61 
60-41 
40-21 
20-    1 

(A) 
(B) 
(C) 
(D) 
(F) 

11.6 
11.6 
11.6 
11.6 
11.6 

10 
13 
6 
15 
14 

.221 
.169 
2.703 
.997 
.497 

Total 

. 

58 

58 

-^2-4.587 
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The   problem  of   this   study  v/as    to   determine    the 
effect    of   reading   on  successful  tnathematics   achievo.nent . 
To   study  this    problem,    the   follov/ing  specific   questions 
were    considered: 

1.  V/as    there   any   significant   relationship  between 
mathetaatLcs   and  reading   scores   as    indicated   on  the   PREP 

test? 

2.  V.-hat  was  the  nature  of  the  relationship  among 
the  follov/ing  factors:   (a)  teacher  grades  in  mathematics 
and  the  PREP  mathematics  score?  (b)  teacher  grades  in 
mathematics  and  the  PREP  reading  score?  (c)  teacher  grades 
in  mathematics  and  the  PRE?  composite  score? 

3-.  V/as  there  any  interaction  among  these  factors: 
(a)  sex  of  the  student  and  PREP  mathematics  score?  (b)  sex 
of  the  student  and  PREP  reading  score?  (c)  sex  of  the  stu- 
dent and  PREP  composite-  score? 

4.   V/as  there  any  interaction  among  the  reading, 
matliematics,  and  composite  scores? 

This  study  was  limited  by  the  follov/ing  factors: 
only  a  ninth  grade  class  in  one  junior  high  school  in 
V/ichita  VYas  studied,  and  the  particular  socio-economic 
level  of  the  school  patrons  v/as  lov:er  middle  class. 

The  questions  were  studied  by  use  of  Spearm.an's 
rank  correlation  formula,  chi  square,  and  analysis  of 
variance.   A  rank  correlp.ticr  was  used  to  determine  the 


relationship  batv.-een  niatheniatlcs  and  reading  scores  on  the 
PREP  test.   Chi  square  v/as  used  to  see  if  there  v/as  a 
significant  difference  betvreen  the  distribution  of  percen- 
tile scores  and  teacher  grades.   Analysis  of  variance  v;as 
used  to  study  the  interaction  of  sez  of  student  and  the 
various  test  scores  and  the  interaction  of  the  scores 
the  rase  Ives  on  the  ?RS?  test. 

Results  of  the  study  v/ere  as  f  ollo;vs  :   (1)  there 
was  a  significant  relationship  betv/een  reading  and  rnath- 
ematics,  .739,  at  the  .01  level,  (2)  there  was  no  signif- 
icant difference  betv;een  teacher  grade  distribution  and 
the  distribution  of  percentiles,  and  (3)  there  v/as  a 
significant  interaction  among  test  scores  v/hile  there  v/as 
no  significant  interaction  between  sex  of  the  student  and 
the  various  test  scores. 

On  the  basis  of  this  study  the  vvriter  submitted 

the.'je  conclusions: 

1.  Achieveaient  tests  should  be  selected  that  do 
not  contain  unnecessary  verbiage  in  the  mathematics  section. 

2.  Second 9.ry  school  teachers  need  to  be  made 
av;are  of  reading  skills  necessary  for  their  particular 
subject  area  and  grade  level. 

3.  Mathematics  teachers  need  to  be  av/are  of  spe- 
cial rc5ading  skills  neodod  for  successful  matheaatii 
achieveuient . 


rp- 


4,  Teachers  need  to  bs  trained  and  oriented 
to'.vard  teaching  reading  for  their  subject  area, 

5.  Students  preparing  to  becot.ie  teachers  could 
profit  from  courses  in  reading  instruction  as  part  of 
their  training. 


